Understanding the future state of an economy is crucial for economic agents such as households, investors, policy makers, or economists. This need tends to be more urgent in times of uncertainty, like in the aftermath of a deep recession or in the presence of a sluggish recovery. We aim to facilitate decision makers' assessment of future movements in economic performance by constructing a comprehensive leading indicator (LI) for the EU Industrial Production (IP).
Introduction
The anticipation of the turning points of the real activity turns out to be crucial for all those agents dealing with real-time decisions (e.g., investors, policy makers, economists, households). While there have been many attempts to capture swings in the US economic activity, 1 the number of existing leading indicators (LIs) focusing directly and exclusively on the EU economy as a whole is rather small. Examples are (i) the EU LI released by the OECD (Gyomai and Guidetti, 2012) ; (ii) the Conference Board LI for EU Area (TCB, 2001; Ozyildirim et al., 2010) and (iii) the Aggregate EU Leading Indicator (ALI) developed by de Bondt and Hahn (2014) .
Even though policymakers, practitioners, and statistical warehouses largely employ the aforementioned LIs, they embody a common drawback. Specifically, they do not use the actual set of information when needed. Loosely speaking, when it comes the time to update the LI they include the newest information (i.e., variables' updates) even for the calculation of past LI values.
This results in an ex-post measure. But, "what good is a leading index whose history continues to be re-calculated?" (see Hansen's blog, 2015) . This may make the index useless once one is willing to estimate a forward-looking model. For instance, the OECD LI and ALI embody data revisions of their constituent series. Of course, this information is not available in the past (i.e. in the last revision of the LI). Moreover, these LIs employ revisions even in the presence of smoothed series, exacerbating the overlapping information issue. Needless to mention, at any revision a change in the dynamics of the LI is observed (see de Bondt and Hahn, 2014, Figure 3 ). Instead, TCB LEI uses standardized factors as components weights in the construction of the index that are updated "to incorporate any data revisions that occurred in the preceding twelve months" (TCB, 2001) .
Differently, we propose an ex-ante LI, which is immune to the overlapping information drawback.
In practice, it uses only the information available at that specific point in time (i.e., it is not subject to dynamic revisions or upgrades across the entire time series). In addition, our LI relies on a systematic data selection procedure implying that the set of variables composing the LI is updated, and thus improved every 10 or 5 years in an automatic way. This ensures that none of the variables depends on subjective views and they can thus be objectively selected for the construction of the LI.
In other words, an ex-ante prior on the variables does not exist as emphasized by Baba and Kisinbay (2011) . This implies that we let the current economic environment decide on the "best variables" to be included.
The LI constructed in this paper anticipates (on average) swings in the EU industrial production by 2 to 3 months. To compare the performance of our LI with that of the LIs proposed by the TCB and OECD, we estimate a hybrid version of a forward-looking IS equation (Fuhrer and Rudebusch, 2004; Goodhart and Hofmann, 2005; Paradiso et al., 2013) . Following Banerjee and Marcellino (2006) , we use the general-to-specific (GETS) approach (Krolzig and Hendry, 2001 ). This, in general, allows for the inclusion of statistically significant variables only. The GETS algorithm selects our LI and does not classify the other LIs as statistically relevant drivers (i.e., OECD and TCB LIs). This suggests that the LI proposed in this paper tends to give a better representation of the IS forward-looking model and, in general, of the dynamics of the EU IP.
The rest of the paper is organized as follows. Section 2 describes the empirical strategy carried out to develop our LI. Section 3 presents and discusses the results. Section 4 tests the ability of our LI and the LIs proposed by the existing literature in fitting a hybrid IS forward-looking model. Section 5 concludes.
Methodology and empirical strategy
In Table 1 , we report a detailed description of the LI methodology employed in this paper along with the main differences between our LI and the existing ones (i.e. OECD, TCB, ALI). The ultimate goal of our strategy is to predict/anticipate the turning points of the EU IP growth (i.e.
∆ 12 = − −12 , where = and −12 is the level of the industrial production in the same month of the previous year). Our LI is based on a large and heterogeneous dataset, which consists of real economic data, expectations data (i.e., surveys) and financial data. Overall, we make use of 823 time series. See appendix A for a detailed data description.
The construction of the LI relies on two main steps: (i) the selection of the "best variables" and (ii) the construction of the indicator. Our selection procedure requires two distinct empirical exercises. 
Notice that points (i) and (ii) are repeated any time one desires to update the set of variables needed for the construction of the LI. In this respect, we develop three different versions of the LI (see Table 2 for details). Given that the relations among variables tend to change over time, the idea here is to upgrade the information set periodically in order to pick up the set of variables with the highest information content. Appendix B reports the lists of the 15 variables used to compute the three different versions of the LI.
The construction of our LI follows the procedure described in Hakkio and Keeton (2009) . This approach requires the use of rolling windows. We decide to employ 10-year window to make sure that a whole business cycle is captured. First, within each rolling window we estimate the correlation matrix of the 15 variables that were selected via the aforementioned two-steps procedure and perform an "eigendecomposition" of the matrix. Second, we retain the highest eigenvalue and the corresponding eigenvector and compute the so-called first-stage LI. This indicator is a linear combination of constituent variables weighted by their respective eigenvector components that are normalized by the first eigenvalue:
Finally, from each rolling window the last value of the first-stage ̃ is retained and used as the value composing our LI. Additional details are reported in appendix C. Notice that this procedure applies for the construction of all the indicators LI1, LI2, LI3, LI4.
Results
The three different versions of the LI are depicted in Figure We stress once again that our LI is built considering only the information set available at a specific point in time and it is not regularly "backward-looking" revised. One possible concern about the performance of the LI presented in this paper refers to the "look-ahead" bias, that is, the fact that the LI is estimated in 2015 using revised data that are not available at the time of the estimation. Notice that, as described in Appendix B, at maximum 2 out of 15 of the series included in the different versions of the LI are subject to revisions from the data provider (i.e., G7 IP and Spain IP for LI1; JPN unemployment rate for LI2; US money supply for LI4). It is thus less likely that revisions undermine the forecasting performance of our LI. It is important to stress that the set of variables used for the construction of the LI does not change even if we use real-time data for the EU IP, taken from Real Time Database of European Central Bank. Figure 3 plots the LI3 for the period 2005-2013 (i.e., pre-and post-crisis sample) using exclusively survey and financial variables (i.e.,
variables not subject to data providers' revisions). The ability of our LI3 in anticipating EU IP swings is noteworthy.
Testing LIs
We estimate a hybrid version of forward-looking IS equation (Fuhrer and Rudebusch, 2004; Goodhart and Hofmann, 2005; Paradiso et al., 2013) specified in terms of EU IP growth, with the aim to investigate how our LI competes with the others: Table 3 and suggest that only LI1 is statistically relevant. As a consequence, all the other LIs are not considered by GETS. 4 Notice also that (i) the estimated coefficient exhibit the expected sign (i.e., > 0, <0) and (ii) standard diagnostic tests confirm the goodness of the model.
Conclusions
This work introduces a novel LI for the EU IP. Four main aspects emerge from our study. First, the proposed LI -by construction -is immune to overlapping information bias. In other words, the past values of the indicator are not revised by adding future information (i.e., data revisions). Second, our LI relies on a systematic data selection procedure such that the set of variables composing the LI can be easily updated. This allows us picking up those variables with the highest information content. Third, the computed LI anticipates swings in the EU IP by 2 to 3 months and shows a higher predictive power than the one embedded in the ex-post LIs proposed by previous studies.
Fourth, the performance of our LI is empirically supported. Precisely, the GETS procedure identifies our LI as the most informative variable in approaching the EU IP growth expectation within a forward-looking framework.
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